WO 96/16811 W/DK9S/00482 



10 



15 



A method of cleaning screen printing frames 

The present invention , concerns a method cf cleaning 
screen printing frames r whereby the frame /us contacted 
with a cleaning liquid which is capable of dissolving or 
washing out ink residues present in and/or o:rt the screen 
fabric, and wherein cleaning liquid present in the screen 
fabric after dissolution or washing of the Ink residues 
is removed. 

It has long been known to clean screen printing frames of 
ink residues by. washing with special cleaning liquids, 
which generally contain heavy organic compounds and op- 
tionally an emulsif ier . 



Washing of screen printing frames may be pe]:J:ormed e.g. 
by means of the system developed by the applicant and de- 
scribed in WO patent specification No. 92/05'KH- In sys- 
tems of this type, the screen printing frame Is contacted 
20 with cleaning liquid by manually moving a flushing hose 
with a brash mounted thereon across the screen, fabric. 

This provides effective washing out of ink residues. How- 
ever, the method is vitiated by the drawback "hat a rela- 
25 tively large amount of cleaning liquid remains; in and/or 
on the screen fabric. For the screen printing :£rame to be 
used for printing again, it is thus necessaDry to clean 
the screen fabric of cleaning liquid. When working with a 
cleaning liquid without emulsif ier , this may be done by 
30 allowing the screen printing frame to stand in. a strongly 
ventilated room, so that the cleaning liquid evaporates 
from the screen fabric and is discharged through a venti- 
lation shaft. When working with a cleaning liquid with 
emulsif ier, this may be done by re-flushing the screen 
35 printing frame with associated screen fabric with water, 
which is .subsequently discharged. 
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However, both of the above-mentioned methods for removing 
cleaning liquid from screen fabrics are vitiated by the 
drawback that they are relatively time-consuming and im- 
pose a pollution load on the environment, as discharge of 
5 cleaning liquid vapours through ventilation shafts gives 
rise to pollution of the atmosphere, and re-;( lushing with 
water gives rise to a waste water problem. 

As is known, enterprises are to meet ever stricter envi- 
10 ronmental requirements, in particular as regards dis- 
charge o:c gases and liquids containing organic: solvents. 

Accordingly, an object of the invention is ;o provide a 
simple and quick method of cleaning screon printing 
15 frames, whereby discharge of cleaning liquid to the sur- 
rounding:, is essentially avoided. 

This is achieved by the method of the invention which is 
characterized in that removal of the cle-ming liquid 
20 takes pl.ace by entraining it in a gas flow, s.nd then the 
entrained liquid is preferably separated iirom the gas 
flow. 

When working with a cleaning liquid without, emulsifier, 

25 said liquid is removed to such a degree tha-: the screen 

\ 

printing frame can immediately be uised :for printing 
again. j 

When working with an emulsif ier-containir,g cleaning 
30 liquid, said liquid is removed to such a degree that the 
screen fabric has a thin liquid film residue thereon, 
which me.y then be removed together with the last ink 
residues by flushing with water, without th= discharged 
waste water giving rise to an unacceptable pollution load 
35 of the environment. 
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In a preferred embodiment:, the maximum rate of the gas 
flow is i.n the range 5-60 m/s, preferably 10-45 m/s r in 
particular 15-30 m/s. 

5 In a particularly preferred embodiment , removal of the 
cleaning liquid is performed by suction undnr vacuum by 
means of a suction nozzle which is moved across the 
screen fabric. / 

10 Having bean sucked off from the screen fabric, the clean- 
ing liquid is preferably passed to a separation zone 
where the cleaning liquid is separated and collected. The 
collected cleaning liquid may be re-used iior washing 
screen printing frames. 

15 

For reasons of health and safety at work, ths discharge 
gas is passed from the separation zone preferably to a 
ventilation system, so that the limit values at the place 
of work are not exceeded . 

20 

It is an advantage of the method of the invention that 
removal of cleaning liquid from screen printing frames 
may be carried out quickly and effectively in direct ex- 
tension of the actual washing of these by a s.Lmple manual 
2 5 or automatic operation. 

It is advantageous " to use compressed- 3 ir driven 
dust/liquid suction devices for supplying a vacuum suit- 
able for cleaning liquid suction, as conpressed-air 
30 driven dust/liquid suction devices are sparkloss in con- 
trast to <>.g. electrically driven dust /liquid suction de- 
vices. The use. of compressed-air driven dust y liquid suc- 
tion devices thus considerably reduces the r:u;k of igni- 
tion of the cleaning liquid. 
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The vacuum used for sucking cleaning liquid preferably 
corresponds to a negative pressure in relation to atmos- 
pheric pressure of 20-300 mbars , preferably 100-200 
mbars . 

5 

Preferred compressed-air driven dust/liquid suction de- 
vices are those which are capable of genera -:ing a vacuum 
corresponding to a negative pressure in relation to at- 
mospheric pressure of 100-200 mbars when supplying com- 
10 pressed air at a pressure of 2-4 bars and when supplying 
an air amount of 80-160 m^/hour. 

The suction nozzle is preferably shaped such that the 
nozzle opening is essentially rectangular. Particularly 
15 preferred is a nozzle opening having a ratio of length to 
width greater than 5:1, preferably greater than 10: 1, in 
particular greater than 20:1. 

Further, the opening of the suction nozzle m;ay advantage- 
20 ously be dimensioned such that it has a ilength corre- 
sponding to one of the internal edge lengths of the 
screen printing frames to be cleaned. 

Compressed-air driven dust/liquid suction cervices suit- 
2 5 able for performing the method of the invention are com- 
mercially available and may be obtained e.g. from the 
company Stovsugerspecialisterne Danmark A/S. 

The invention will be described more fully below with 
30 reference to the drawing, in which 

fig. 1 i.s a sketch which illustrates a preferred struc- 
ture of an apparatus for use in the per f or.mance of the 
method of the invention. 
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The apparatus comprises a suction nozzle (l) r a pipe (2)/ 
preferably a flexible hose, for the transport of cleaning 
liquid, a dust/liquid suction device (3) having an inter- 
nal container for the collection of cleaning liquid, a 
5 connection for compressed air (4), a manometer (5) and a 
connection for ventilation. 

As the section nozzle (1), the pipe (2) and the internal 
container in the dust/liquid suction device contact 
10 cleaning liquid, these parts should consist of materials 
which are resistant to the cleaning liquid used, prefe- 
rably of chemical-resistant materials. 

The invention will be illustrated more full}/ below by a 
15 number of examples. 

EXAMPLE 1 

Clean dry screen printing frames having an opening of 57 
x 57 cm were weighed. Cleaning liquid was then applied to 

20 both sides of the fabric of the screen printing frames, 
following which the frames were immediate: ly weighed. 
Cleaning liquid was then removed from the fabric by suc- 
tion with a suction nozzle having a slot opening of 250 x 
5 mm using a dust/liquid suction device having a suction 

25 capability of 100-190 mbars and a corresponding air 
amount of 15-30 1/s, and then the frames ui;re weighed 
again . 

Tests were performed with two different types of fabrics, 
30 a coarse one (48 T (threads/cm)) and a fine one (140 T 
(threads/cm)) as well as two different types of cleaning 
liquids, a fluid one (A5) having a viscosity of about 1 
centiPoise and" a more viscous type (L3). 



35 



This produced the results shown in table 1 beA 
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TABLE 1 

Liquid type Liquid ab- Liquid Liquid 

sorbed, g/m 2 removed, g/m 2 romoved, % 
Fine web (14 0 T ) 

A5 72 61 85 

L3 111 80 12 

Coarse web (48 T) 

A5 114 85 75 

L3 144 104 12 

COMPARATIVE EXAMPLE 

Corresponding tests were performed on a coarse web with 
L3 as the cleaning liquid, where the liquid vas not re- 
moved by suction, but by wiping with sucking jraper. 

This produced the results shown in table 2 below: 

TABLE 2 



Liquid type Liquid ab- Liquid Liquid 

sorbed, g/m 2 removed, g/m 2 removed, % 
L3 144 82 57 

15 

The resul-s very clearly show the superiority of the pre- 
sent invention. 



